How does pulse oximetry work?
The pulse oximeter calculates the amount of light of two separate wavelengths absorbed from a source in the probe when put onto a finger or toe. This reflects the red colour of arterial blood, thus producing an estimate of oxygen saturation / desaturation in the body. This is referred to as % SpO2.
The oximeter is designed to pick up arterial pulsed flow rather than venous flow in its estimations, and needs an arterial pulse to do this. A saturation of greater than 95% is considered normal. Indeed, oxygen saturations in the normal healthy individual are often more than 98%. In an acute situation when oxygen saturations are decreased below 92%; oxygen is given to maintain the level between 94-98%, and one should consider hospital admission. If a healthy individual during an acute episode has saturations of 93-94% this may, depending on the total clinical picture, warrant admission or earlier review. 2
Use and training
Like any equipment it is important that clinicians using a pulse oximeter are able to use the equipment correctly, know when to use the equipment and know its limitations and how to interpret test results.
Most available pulse oximeters are accurate between oxygen saturations of 70-100% with a range of +/-2%. The oximeters are calibrated during manufacture and most have an internal check system to ensure that calibration remains valid.
Limitations
There are many factors that can affect the readings displayed. It is essential practitioners are aware of the potential limitations to ensure effective management of the patient. Most errors are the result of factors that affect light transmission, perfusion or pulse detection.
There are several situations where the pulse oximeter readings may not be accurate: 
Uses of pulse oximetry in respiratory problems
This section will look at the use of pulse oximetry in three areas; it is appropriate to refer to recognised national or international guidance for more comprehensive details on the individual conditions. ing community acquired pneumonia and influenza) 2. Asthma 3. Chronic Obstructive Pulmonary Disease (COPD) Whatever the clinical circumstances, it is essential to record whether the patient was breathing room air, or receiving oxygen at the time the oxygen saturation was measured.
Pulse oximetry is equally useful in the management of children as it is in adults, and the same ranges are applicable. Many of the "adult" pulse oximeters can be used in children over the age of 2 years. Below the age of 2 years more specialised oximeters are generally preferred. There are two particular challenges with measuring oxygen saturation in young children. Firstly, they may be difficult to examine and not want to stay still whilst the oximeter reading is taken. Secondly, small digits (fingers) are more likely to have poor perfusion (see above) and a reading may not be obtainable.
In older people, and those with COPD, the normal oxygen saturation levels may be lower than in younger people.
Acute respiratory infections (including influenza and community acquired pneumonia (CAP))
The British Thoracic Society guidance on emergency oxygen suggest that pulse oximetry is the "fifth vital sign" (along with temperature, pulse, blood pressure and respiratory rate) in assessing the acutely breathless patient and it should be considered in primary care for all those with acute breathlessness. 8, 9 One of the key considerations for hospital admission is an oxygen saturation below 92% in a previously healthy individual, especially if other clinical features that indicate severity are evident. One of the most commonly used measures in community acquired pneumonia is CRB65 -see Box 1. [10] [11] [12] These features enable an estimation of the risk of death from community acquired pneumonia. Patients compromised by severe influenza illness 13 show similar features to those described in CAP.
If emergency oxygen is given it should be aimed at achieving 94-98% saturations until further assessment is available within a more specialist setting where arterial blood gases can be measured. 2
Asthma
In addition to the usual assessments considered appropriate in asthma (history, examination, pulse, respiratory rate, peak expiratory flow rate compared to patients' best) it is important to measure oxygen saturation in an acute asthma attack or if an acute episode is suspected. If the oxygen saturation, before treatment with bronchodilators, is below 92% the patient should be considered for acute admission to hospital. 14 If emergency oxygen is given, aim to keep Sp02 levels between 94-98%, until further assessment is available within a secondary care setting.
COPD
In a routine review, a patient with moderate -severe COPD should be considered for screening pulse oximetry. A figure of 92% or less, especially if repeated on more than one occasion, should trigger referral for more comprehensive oxygen assessment. 15 It is recognized that some people with hypercapnic respiratory failure will deteriorate if given high dose oxygen. In the acute situation pulse oximetry should be used to ensure that oxygen saturations are maintained between 88-92% if at risk. These patients usually have a history of significant respiratory problems and some will have an alert warning card. 2 
Other situations
Pulse oximetry should be used if considering oxygen administration in acute stroke and myocardial infarction -as high flow oxygen has been shown to produce vasospasm and potentially worsen outcomes. It would appear appropriate from the guidelines to ensure that oxygen is only given if the patient is hypoxic and levels should be maintained at 94-98%.
Conclusions
Pulse oximetry is a useful non-invasive investigation that is easily performed and is reproducible in primary care.
Research findings in other settings may be applicable in primary care. The evidence for benefit is clear and it is difficult to justify failure to use pulse oximetry with the current evidence-based guidelines in influenza, community acquired pneumonia, asthma and COPD. 
